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FAILLIRE MODES BEFFECTS AMALYSIS (FMEA) « CIL HARDWARAE
. NUMBER: ME-+TMR-16001-X

SUBSYSTEM NAME: MECHANMICAL - EXTERMAL AIRLOCK

REVISION: 3 51545
FART MAME FART HUMEER
VENDOR NAME YENDCR NUMBER
LAY ' MECHANISM, LATCH V518-583302

PART CATA

EXTEMDED DESCRIPTION OF PART LHDER ANALTSIS:
EXTERNAL AIRLOCK UPPER HATCH LATCH MECHAN|SM (VESTIBULE ENTRY)

BEFERENCE DESIGMNATORS:

QUANTITY OF LIKE ITEMS: 1
OHE

FUNCTION:
THIS MECHANISM (8 MOUNTED ON THE AIRLOCK SIOE OF THE EXTERNAL AIRLOGK
UPPER HATCH TO SECURE IT IN THE CLOSED ANG SEALED POSITION. THIS
ASSEMBLY CONSISTS OF SIX (8) HATCH-TYPE LATCHES WHICH ARE JOINED 2Y RODS
AND LINKS. THE AODS AND LINKS MOVE CIRCUMPERENTIALLY, CAUSING THE
LATCHES TO MOVE AXIALLY TO SECURE THE LATCHES IN A GLOSED AND SEALED
POSMON, THREE *KICKER" LATCHES INCORPORATE PROVISION FOR *BREAKING
FREE" THE MATCH SEALS AGAINST ANY SMALL RESIOUAL DELTA PRESSURE, WHEN
QPENING THE HATCH. THE LATCHES ARE DRIVEN BY A MANUALLY OPERATED
REDUCTION GEARBOX (ACTUATOR),

REFERENGE DOCUMENTS: MO7F2-533823
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| FAILURE MODES EFFECTS ANALYSIS [FMEA} - CIL FAILURE MODE

HUMBER: M5-1MA-M00T- &2

REVISIONE 3 IN595
SUBSYSTEM HAME: MECHANICAL - EXTERMNAL AIRLOCHK
LRU: MECHANIEM, LATCH CRITICALITY OF THIS
TEM NAME: MECHANISM, LATCH FAILURE MODE: 2/2

FAILURE MODE:
FAILS TO THESENGAGE

MISSICN PHASE:
oo QN-ORBIT

VEHICLE/PAYLOADMKIT EFFECTIVITY: 104 ATLANTIC

CAUSE:
ADVERSE TOLERANCESMWEAR, CONTAMINATIONFOREIGN GBECT/DERRIS, FALURE/

DEFLECTION CF INTERNAL PART, PHYSICAL BINDIN&'JAMMING
CRITICALITY 1/ DURIMNG INTACT ABORAT OMLY? ND
CRITICALITY 1R DURING INTACT ABORT QLY {(AVIONICS DNLY)T N

REDUNDANCY SCREEN A) N/A,
B) N/A,
C) A

PASS/FAL RATHIMNALE:

A)
MNf&

8}
N/A

=]
/A

METHOD OF FAULT DETECTION:
PHYSICAL OBSERVATION - INABILITY TO {OPEN EXTERNAL AIRLOCK UPPER HATCH

= FALLURE EFFECTS -

{A) BURSYSTEM;
LQSS OF CAPABILITY TO OPEN EXTERMNAL AIRLOCK UFPER HATTH, INABILITY OF
FERSONMNEL TQ ENTER VESTIBULE TUNNEL AND MIR DURING IVA_

{B} WTERFACING SUBSYSTEM(S):

LOSS OF CAPAEILITY TO EGRESS QUT EXTERANAL AIRLOCK, UPPER MATCH DURING EVA
WITH FAYLOAD BAY DOCRAS CLOSED ANO ORBITERMIR NOT DOCKED.
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| FAILUAE MODES EFFECTS ANALYSIS {FMEA} ~ CIL FAILURE MOOE
KUMBER; N&-1MRA-MDI1- 02

{C) MISSION:
LOSS OF PRIMARY MISSION OBJECTIVES DUE TO IMABILITY TO ACCESS THE MIF
STATION THROUGH VESTIBULE TUNNEL,

(D) CREW, VEHICLE, AMD EL.EMENMT(S):
N EFFECT ON CAEW OR VEHICLE.

(E) FUNGTIONAL CRITICALITY EFFECTS:
WA

DESIGN GRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IK {#)): 212

(E) HATIONALE FOR CRITICALITY DOWNGRADE:
/A {THERE ARE NO WORKARQUNDS TO CIRCUMVENT THIS FAILURE)

- TIME FRAME -

TIME FACHM FAILLKE TO CRITICAL EFFECT: MINUTES
TWE FROM FALURE UCCURRENCE TO DETECTION: SECONDS
TIME FROM ODETECTION TO COMPLETED CORRECTIVE ACTION: N/A -

15 TIME REQUIRED TQ IMPLEMENT CORAECTIVE ACTION LESE YHAN TIME TO EFFECT?
NO

RATIONALE FOR TIME 70 CORRECTING ACTHWIN ¥5 TIME TO EFFECT: .
THERE I8 NO CORAECTIVE AGTHON TO RESTOAE THE UVPPER HATCH LATCH .
MECHANISM THAT FAILS TO DISENGAGE SINCE LATCH MECHANIEM 15 ON MIR SIDE OF

HATCH AND 1S INACCESSIHLE TO ORBITER CREW MEMBERS (N EXTERNAL AIRLOCK,

HAZARDS REPOAT NUMBER(S): NONE

HAZARD(S} DESCRIPTION:
A )

-DISPOEMTION RATIUNALE-

(A) DESIGN: : i

. LATCH MECHANISM BASED ON PROVEN AP0OLL O DESIGN. LINKAGE ATTACHMENTS
HAVE DUAL ROTATING SURFACES, PROTECTIVE COVER MINIMITES CONTAMINATION. -
MAXIMUM LATCHING FORCE IS 30 LE AT THE ACTUATOR HANDLE  ACTUATOR AND
LINKASE DESIGNED FOR 150 LB LIMIT LOAD AT THE HANDLE, POSITIVE MARGING ON
ALL COMPONENTS. LATCH ANMC LINKAGE MATERIALS (INGONEL, A286 CRES, BERYLLIUM
COPPER) CHOSEN FOR HIGH STRENGTH AND LOW WEAR. ORY FILM LUBE OM BEARMNG
SURFACES. HATCH WITHSTANDS DIFFERENTIAL PRESSURE N ONE DIRECTION (INSIDE
TO SUTESIDE). BESIGN STRESSE ANALYSIS REPOAT SDP7-EH-0178, VOL B

(B)TEST: . .

QUALIFICATION TESTS: LATGHES AND AGTUATOR SYSTEM GUALIFIED BY SIHILARITY
(FER GFI-EB-EQSEG“I-DD1C} T THE MECHANIEMS ON THE INGRESS EEAESS HATUH.
EEFEREMNCE FMEA/CIL 0Z=44-593201-01. ACTUATOR ALSG COMPONENT QUALIFIED BY
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| FAILLURE MODES EFFECTS ANALYSLS (FMEA} — CIL FAILURE MOBE
NUMBER: M&1MA-MD01- 02

- APPRGVALS -
FPRODUCT ASSURANCE ENGA : M. Y. GUENTHER
PAE MANAGER :W. A MARLOWE
[ DESIEN ENGINEER ' T. 8. COOK
CHIEF ENGINEER :B.J. BRANDT
NASA SSMA . :
NASA SUBSYSTEM MANAGER :
JSC MO0 :
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